Global Precipitation (Means and Variations): GPM, TRMM and GPCP
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Objectives

e Develop a Composite Climatology using multiple products
(PMW, Radar, Combined) from TRMM and GPM

* Understand tropical rainfall-temperature relations with
PMW and Radar observations to validate inter-annual and

trend relations in GPCP and climate models
GPCP Rainfall (201403-201802)

GPM 4-Year
“Climatology”
Mar. 2014-Feb. 2018

Slopes of TRMM-based Monthly Sfc. Temp.-Rainfall
Relations (Radar vs. Passive Microwave)

University of Maryland, College Park

Inter-annual Variation of Ocean (25° S-25°N) Tropical Rain

(Active vs. Passive Microwave)
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GPM and TRMM somewhat higher than GPCP in tropical ocean, but

lower over land, with PR/DPR very low

At high latitudes (>50 ° ) GPM lower than GPCP and CloudSat

: 1%
12 T TRMM e g
10 { GPCPR=-065) PR_6km | £36 =
TMI (R = 0.66) .2 T™MI = = 220
PRNS (R = 0.34) R/ = S34 &
~ 871 PR2mE®-018) . Grcr | % 3 S19
g o R g ot
_: 6 X - 2 . PRAkm I P Total 51,7 .-~ Convective
s 4 - PR_nsfe ‘ g
g A - 28 Si6
H] 2 / — 28 30 32 34 36 38 40 10 1.1 1.2 13 14 15 16 1.7 1.8 6 17 1.8 19 20 21 22 23
5 7 TMI Total Rainfall (mm/day) TMI Non-convective Rainfall (mm/day) TMI Convective Rainfall (mm/day)
3 0 40 1re076 T2 Jre0s2 226 |R-069
E 2 gs.s %"5 [ gz.s
2 ) —"" 7  PRuns slope still low £, P S
/ = 3 fE: £23
) 7 compared to PMW 5% HE =
6 Z7 234 E, P 2
-8 - - v - - - - - - - Ea.z E ‘vl Stratiform., 22'] Convective
& “z T C2.0
05 04 -03 02 01 0 01 02 03 04 05 06 L £, £l
Surface Temperature Anomaly (°) 0 Jézwu Tnsx':l hi:f:ll (m.i{/?hy) 40 Iésom l!(gnc;ﬁ\zrecli:/fknihgll (r:.'rf./dxyljﬁ 1'90134'{) c°2n'v‘cc|%§§ Rfi}alfauz i‘l‘nm%c‘iiy)la
Slopes of GPM-based Monthly Sfe Temp -Rainfall DPR Precipitation Anomalies (201511-201601 El Nino)
p 3 Ste. 1 . +on L o .
Relations (Radar vs. Passive Microwave) 30N
Mar.2014-Feb. 2018 (Ocean, 25 ° S-25 N) 20N
10 10N
b) GPM DPR_6km EQ ]
8 | GPCPR=054) z 4 108
GMI (R = 0.50) -7 20s
DPRNS (R - 0.23) .z ol
- 6 7 DPR_2km (R - 0.20) " crce | 30s
9 DPR_4km (R = 0.29) -7 405} b -
< 4 4 DPR_6km(R=050) 35 ﬁ—:’s‘}: 4 30E  60E  90E _ 120E  150E 180  150W 120W _ 90W (sow /dso)w 0
= — - DPR 2km e R R A A
g 2 GPCP& GPM Precipitation Ocean Anomalies
5 0 (against TRMM mean) (25°S-25°N) vs. Nino3.4
0.6
3 2 =
- ".-~ DPRns slope now closer, but
g . still low compared to PMW 0.4 4
8 E 0.2 '\/ -
Ll
02 -01 0 01 02 03 04 05 06 07 08 0 v W
Surface Temperature Anomaly (° )
-0.2

Summary

2014
* Over tropical oceans TRMM and GPM mean estimates (both PMW

2015 2017 2018

and Radar) slightly higher (~ 6-8%) than GPCP.

Over
gauges), especially the Radar estimates (not acceptable).
Over high latitude oceans GPM-based mean estimates are low

tropical land TRMM and GPM low compared to GPCP (with

Year
Mean Precipitation (mm/day) of Ocean (25°S-25°N)
during Mar.-Aug. 2014 (TRMM/GPM Overlap)
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compared to and CloudSat-based estimates.

* GPM radar results for 2014-2018 (including El Nino) better agree
with surface temperature — rainiall relations as compared to P%l W
results (including GPCP). TRMM radar results 1n this regard still
show weaker relation, but now closer to DPR results.
Convective-stratiform differences between TRMM PR and GPM
DPR troubling.
Developing a TRMM/GPM Composite C
products) hampered by unrealistic low rad
weaker response to ENSO by radars, and

imatology (multiple
ar estimates over land
ack of Combined product.
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